トレース距離を用いた量子最適受信機の誤り率近似式の精度に関する研究 by 松本　 直也
Ѫ஌ݝཱେֶେֶӃ৘ใՊֶݚڀՊ ฏ੒ 30 ೥౓ म࢜࿦จཁࢫ
τϨʔεڑ཭Λ༻͍ͨྔࢠ࠷దड৴ػͷޡΓ཰ۙࣅࣜͷਫ਼౓ʹؔ͢Δݚڀ






























∣∣ k = 0, . . . ,M − 1} ʹ͍ͭͯɼҎԼ
ͷ৚݅Λຬͨ͢ྔࢠঢ়ଶ৴߸ ρj , ρl Λɼۙ઀ 2 ৴߸ͱݺͿɽ͜
͜Ͱ D ͸ 2৴߸ؒͷτϨʔεڑ཭Λද͢ɽ
D(ρj , ρl) ≤ D(ρj′ , ρl′), ∀j′, l′ (j′ = l′) (1)
M ݩ৴߸ͷதͰτϨʔεڑ཭Λ༻͍ͯ۠ผ͞ΕΔۙ઀ 2৴߸ͷ







Λ ρk ͷ࠷খτϨʔεڑ཭ͱ͢Δɽ͜ͷͱ͖ D(ρk, ρj)=








∣∣D(ρk, ρj) = Dmin(ρk)} (4)








P binarye ͱ 〈N〉Λ༻͍ͯɼM ݩྔࢠঢ়ଶ৴߸ͷ࠷খޡΓ཰ͷ
ۙࣅࣜ P approxe ͸ҎԼͷΑ͏ʹఏҊ͞Ε͍ͯΔɽ




͍Δɽ͜͜Ͱ P opte ͸M ݩྔࢠঢ়ଶ৴߸ͷਅ஋Λද͢ɽ
NA =
∣∣∣∣1− P approxeP opte
∣∣∣∣ (7)
͜ͷن֨Խۙࣅਫ਼౓͸ɼ஋͕খ͍͞΄Ͳਫ਼౓͕ྑ͍͜ͱΛࣔ͠ɼ


































͜͜Ͱ P (1|0) = P (M − 1|0) = ε ͱ͓͖ɼP (2|0) = P (M −
2|0) ≈ ( 12ε)2ɼP (3|0) = P (M − 3|0) = O(ε3)ͩͱԾఆ͢Δͱɼ
P (3|0)Ҏ߱ʹ͍ͭͯ͸े෼ʹখ͍͞ͱߟ͑Δ͜ͱ͕Ͱ͖ΔͨΊɼ
ҎԼͷΑ͏ͳؔ܎Ͱද͢͜ͱ͕Ͱ͖Δɽ
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͜͜Ͱ PAe = 2P (1|0)ͱ͢ΔͱҎԼͷΑ͏ͳؔ܎͕੒Γཱͭɽ







ࡍʹ͜ͷ͕ࣜ੒Γཱͭ͜ͱΛূ໌͢Δʹ͸ P (2|0) = P (M −
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PAe − P approxe
P approxe
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